ABSTRACT: As new technologies are emerging, new trends are also emerging in teaching and learning. Technology inclusion in teaching provides alternative ways to deliver education in pursuit of promoting learning. One of the innovative methods is Blended Learning (BL). This method incorporates both, the traditional Face-to-Face (F2F) instruction and Web-based distance learning method and it imparts an improved learning experience for the students. In this case study, BL models were adopted involving the teaching of two courses-business management and industrial manufacturing at University of Management and Technology (UMT) Lahore. In the models, students' performance in terms of their liking threshold, were used as the output. The results revealed that instructional technology inclusion caused greater successes in terms of course acceptability by students. This showed an average improvement of 64% in the student performance. ICT or Information and Communication Technology have gained popularity in education sector. In the recent years the term "e-learning" has emerged as a result of the integration of ICT in the education field, but some pitfalls have been identified and this have led to the "Blended learning" phenomenon. The paper can provide directions for the future blended learning environment that may be opted by all the three main stakeholder student, tutors and institution to make strategic decision about the learning and teaching initiatives. The paper concludes that blended learning offers the most flexible and result oriented learning. This paper provides case studies of two of the BL courses including the mode of offering, content with assessment strategies for students to meet the learning outcomes of the courses in detail.
BACKGROUND INFORMATION
In the ever changing world it is necessary to determine the factors that affect student's perception of quality of education [1] . Due to competition students are becoming more critical of the quality of education they are receiving. Students enrolled on E-Learning courses want to make sure that they are receiving the best training from highly qualified instructors, most of whom they will never meet face-to-face. The two stake-holders, academic institutions and tutors must address these issues to satisfy students before deploying any virtual learning environment. No matter how good the E-Learning environment is and what best technology is used to create it, if students are not satisfied then it is of little use.
Through the past decades, the world of education has been varied by the fast and rapid revolution in computer and the Internet technologies which according to Sethy (2008: 29) [1] new findings are generated and become established at breathtaking speed". This has revolutionized teaching and learning particularly distance education. The arrival of World Wide Web (WWW) has increased the demand for distance education and concepts like online learning or e-learning has emerged, as a result. The system of online learning has been largely used in higher education, and a lot of studies have been done to discover both its strengths and weaknesses [2] . Since elearning environments present some disadvantages such as inhibiting increased because instructors believe that varied delivery methods can increase students' satisfaction from the learning experience as well as their learning outcomes [4] . In a more narrow side, the authors [5] have cited the three most common definitions of blended learning:
1. A combination of online and face-to-face instruction 2. A combination of instructional modalities (or delivery media) 3. A combination of instructional methods Bonk [5] , claimed that blended learning is a mixture of online learning and classroom that contain some of the facilities of online courses with the presence of face-to-face communication. Other researchers believe that the systems called blended learning integrates face-to-face instruction with computer mediated learning. the socialization process of individuals resulting in lack of face-to-face communication; a new environment has surfaced. This new environment combines the e-learning and the classical learning environments. It has been termed as "blended learning, hybrid or mixed learning". The very important goal of blended instruction was to overcome the flaws of pure online instruction. Since either pure e-learning or traditional learning hold some weaknesses and strengths, it is better to mix the strengths of both learning environments to develop a new method of delivery called "blended learning" [3] . Thus the application of blended instruction has quickly The availability of digital learning technologies has led to increase levels of integration of computer-mediated instructional elements into the traditional Face-to-Face (F2F) learning experience [6] . Blended Learning (BL) is learning that is facilitated by the effective combination of different modes of delivery, models of teaching and styles of learning, and founded on transparent communication amongst all parties involved with a course [7] . BL focuses on optimizing achievements of learning objectives by applying the "right" learning technologies to match the "right" personal learning style to transfer the "right" skills to the "right" person at the "right" time. BL programs may include several forms of learning tools, such as real-time virtual/ collaboration software, self-paced Web-based courses, Electronic Performance Support Systems (EPSS) embedded within the job-task environment, and knowledge management systems. BL training involves interacting with a faculty member and other learners via the Web in real time using technologies such as virtual classrooms and/or chat rooms. It also enables the learners to interact with their colleagues and faculty member at their own convenience; such as interacting through email [8] .
In expanding and enriching 21st century BL has become an acceptable and effective learning model. BL gives institutions a useful strategy for overwhelming the constraints presented by limited resources, time problems, and budget pressures. It also gives educators the new range of options to craft updated curriculum to learn more successfully in their technologyinfused environment. This model can be used in developing countries like Pakistan and Bangladesh to assist in solving the numerous problems faced by education sector. With limited number of tertiary educational institutions, a large number of senior high school graduates are refused access to tertiary education due to limited infrastructure and limited seats available. An implementation of a BL platform will enable the country train her human resource without necessarily increasing physical infrastructure. On the other hand, physical infrastructure can be improved in terms of computer networks with access to internet so that it can cater for the large demand of tertiary education with geographically dispersed students.
While there are various BL models, Different institutions implement BL in different ways. The online component of a course replaces a portion of F2F instruction with Web components allowing for the flexibility of utilizing Web resources to reduce the on-campus time, yet allowing F2F interaction as well, it is important to ensure that the effective integration of the two main components (F2F and Internet technology) takes place [9] .
USE OF INSTRUCTIONAL TECHNOLOGY IN BLENDED LEARNING
There are many reasons that an instructor, trainer, or learner might pick BL over other learning options. Osguthorpe and Graham [10] identified six reasons that one might choose to design or use a BL system:
Pedagogical richness, Access to knowledge, Social interaction, Personal agency, Cost-effectiveness and Ease of revision. Another advantage of blended learning environments is its potential to offer many sources for learners. Azizan [4] concluded that utilization of technology in physical classrooms offer extra resources for the students and this is expected to enhance learners' confidence and competence as well as improve the quality of learning.
Harrington [11] coined the combination of traditional classes with online ones as 'hybrid classroom' and stressed that educators are increasingly engage in hybrid classes as they have become aware of the benefits. Moreover, she emphasized that most EFL/ESL students enroll in hybrid classes too.
BL environment can also mix the least effective elements of OL and F2F if it is not designed well. People choose BL for three reasons: improved pedagogy, increased access and flexibility, and increased cost-effectiveness [12] .
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FORMS OF LEARNING
The three basic forms of learning include self-paced, F2F and online collaborative learning. Self-paced learning provides the flexibility to learn according to the availability of learners' own time and pace [13] . F2F learning refers to learning that occurs in a traditional classroom setting where a faculty member delivers instruction [14] . Online collaboration involves interaction between learners and faculty members through the web; it enables learners to interact with their colleagues and faculty member at their own convenience; such as interacting through email [8] .
PURPOSE OF STUDY
Advances in digital technology continue to dramatically change teaching and learning. Among these changes is the emergence of multimedia teaching and learning tools, online degree programs, and hybrid classes that blend traditional and digital content delivery [15] . This research intends to demonstrate that a Blended Learning Model (BLM) can provide an effective method for addressing some of the concerns noted above. To achieve this, a BLM was developed and used for a required first year Business management & manufacturing engineering course at University of management & technology (UMT), Lahore.
Objective
In this thesis, the main objective is to measure the degree of success that can be achieved when instructional technology is blended with the traditional F2F instruction in the teaching and learning process. To achieve this, the specific objectives include:
1. To develop a BLM 2. To implement the BLM in the teaching and learning of two courses at a higher learning institution in Lahore and 3. To analyze the impact of the BLM using students' performance in semester examinations and students' responses to questionnaires from conducted surveys.
We expect to obtain results to help various institutions to realize the following:
1. The benefits derived from blending courses 2. What to consider when preparing to blend courses 3. The need to be adequately prepared before employing instructional technology in the teaching and learning process.
METHODOLOGY
Designing a BL course
Designing a BL program requires thoughtful integration of F2F experiences with online learning experiences [9] .While it is appealing to consider the benefits of integrating the strengths of F2F instruction with online learning activities [9] .
The "BLM"
The model implemented in this instance involves recorded lecture videos, a course self-tutor, and F2F interactions, Presentation graphics software. Classroom Presenter is used in the preparation of lecture notes and also for F2F interaction with students. With Classroom Presenter, presentations can be prepared using images or files created from Microsoft Office PowerPoint 2003 or 2007 versions.
Lecture sessions were recorded with a laptop's video camera and illustrations made with the Classroom Presenter software can also be saved just as it had been written. At the end of every lecture session, the recorded video is made available to students. F2F interactions were made with students as it is done in the traditional classroom setting. However, online sessions were also made available to students for further studies. These two platforms were run concurrently. The course was supported by classroom instruction, hands-on learning activities, and online assessments that provide personalized feedback.
Classroom presenter
This was used in the preparation and presentation of lectures. This software was designed by the University of Washington; Department of Computer Science. Classroom Presenter is a Tablet-PC based interaction system that supports the sharing of digital ink on slides between instructors and students. When used as a presentation tool, Classroom Presenter allows the integration of digital ink and electronically prepared slides, making it possible to combine the advantages of the whiteboard style and slide based presentation.
There are two different instructor set-up options: stationary and mobile. For a stationary presentation you will need a Tablet PC running Windows XP or Vista connected directly to a data projector. For a mobile presentation you will need two machines: you will be able to move freely about the classroom with your Tablet PC, but you will need a second computer (does not have to be a tablet, but a tablet will work) in the Public role that should be connected directly to the projector.
Video camera
An integrated camera (webcam) of a laptop was used as the video camera in taking coverage of the lecture sessions.
Data projector
This was used in projecting presentations on large screens during lecture sessions.
The course self tutor
The course self-tutor is a soft copy of the course material. It runs within a browser, can be used without access to the Internet. This motivates students to learn at their own pace and convenience even if they lack Internet connection.
Evaluation process
The BL model was employed for First & second semesters of Business Management and manufacturing Engineering students (2010-2011). To evaluate the progress, questionnaires were prepared and administered to coordinate students' response to business and managements model of learning at the original case study environment as well as analyzed students' performance using their end of semester examination results to ascertain the impact of the model.
RESULTS AND ANALYSIS
Analysis of results from questionnaires
The evaluation conducted with the questionnaires put emphasis on the inclusion of multimedia in course delivery. Students were asked to assess the following areas: The content of the multimedia provided, The usefulness of the multimedia made available, Whether multimedia improved understanding of course concepts discussed, Whether the provision of multimedia made the course easier and interesting, The role it played in encouraging students to spend more time on the course and Whether multimedia enhanced the ability of students to appreciate the course concepts. Students' response to questions takes the following forms; strongly disagree, disagree, agree and strongly agree. The data collected from students has been presented in the tables below. Figure 5. Graphical representation of Table 03   Table 4 . Multimedia inclusions impact on course delivery for the second semester (Engineering students) Figure 6 . Graphical representation of Table 04 For first semester, (management students), Total 120 students responded to questionnaires. Table 01 shows the numbers and Figure 03 shows a graphical representation of the outcome of the survey conducted. Analysis revealed that, 53-65% of the students were in agreement to the assertions that multimedia inclusion was playing a vital role in assisting students appreciate the course concepts, 22-34% of students strongly indicated that the inclusion of multimedia was very useful and 3-6% were in disagreement while 4-10% were strongly in disagreement of these assertions. However, there was a general acceptance of multimedia inclusion in the course delivery.
For the second semester (management students), of implementation 120 students were surveyed. Table 02 shows the numbers and Figure 04 shows a graphical representation of the outcome. From the responses gathered, 28-33% of students gave strong indications that the inclusion of multimedia was playing a vital role when it comes the study of the course, 44-49% were also in agreement of the inclusion. While 3-7% were in disagreement and 10-12% of the students strongly indicated their disagreement to the inclusion but on the whole, the appreciation of the course due to the multimedia inclusion gradually gaining grounds and students were becoming more interested in the course.
For first semester, (Engineering students), Total 120 students responded to questionnaires. Table 03 shows the numbers and Figure 05 shows a graphical representation of the outcome of the survey conducted. Analysis revealed that, 54-65% of the students were in agreement to the assertions that multimedia inclusion was playing a vital role in assisting students appreciate the course concepts, 21-34% of students strongly indicated that the inclusion of multimedia was very useful and 3-6% were in disagreement while 5-10% were strongly in disagreement of these assertions. However, there was a general acceptance of multimedia inclusion in the course delivery.
For the second semester (Engineering students), of implementation 120 students were surveyed. Table 04 shows the numbers and Figure 06 shows a graphical representation of the outcome. From the responses gathered, 29-35% of students gave strong indications that the inclusion of multimedia was playing a vital role when it comes the study of the course, 45-50% were also in agreement of the inclusion. While 3-7% were in disagreement and 9-13% of the students strongly indicated their disagreement to the inclusion but on the whole, the appreciation of the course due to the multimedia inclusion gradually gaining grounds and students became more interested in the course.
Analysis of results revealed that performance of students was better for the period of application of the BLM because the number of students who had higher grades increased compared to that of the previous semester; also more students were satisfied with BLM model. There was 12% to 14% increase in satisfaction level of all students then the previous surveys.
The increase in satisfaction level of students at the test case environment showed a dramatic improvement due to the following reasons:
• Adequate preparation before the implementation of the platform • Students having the skills required to use the platform • Availability of the internet access • Provision of feedback systems to monitor student's progress 6.2. Systematic transition from "F2F" to "BL" Before attempting to integrate BML into the teaching and learning process, it is essential for Colleges and Universities to have adequate support and solid infrastructure; it is mandatory to identify the specific needs of the students first. A capable Information Technology (IT) group must then be employed to configure and manage the infrastructure. While this was a huge problem a few years ago, it may not be so in today's highlywired environment, but it must be considered during the planning phase of the transition. Prior to enrolling in online coursework, lecturers as well as students must be made aware of the computer and technology requirements, especially with regards to operating systems, web browsers, required software and tools.
7. CONCLUSION AND RECOMMENDATIONS 7.1. Concluding remarks BL which has become an established, proven and effective way to deliver quality instruction gives educators and students a technology-based and richer, more rewarding learning experiences. While there are a variety of BLMs, there is not a single best approach. The combination may be influenced by many factors including the course instructional goals, student characteristics, instructor experience and teaching style, discipline, developmental level and online resources [10] . In this work a BLM was developed at the UMT campus. The model involved the blending of instructional technology and traditional F2F instruction in the teaching and learning process and it involves recorded lecture videos, a course self-tutor, online sessions and face-to-face interactions. The model was applied in the teaching and learning process of two courses. Analysis of results revealed that employing instructional technology promises great successes when adequate preparation is made. This application of the BLM in the test case environment (UMT) which showed an average improvement of 64% in the performance of students. But, if the application is done without adequate preparation, it can result in worse outcomes contrary to the notion of automatic success when instructional technology is used.
Although, there are numerous accounts of reported application of instructional technology resulting in tremendous successes, the best model is the one that works best for students and teachers in their particular environment and that addresses their specific needs at the time.
Recommendations
• The BLM to be used should be developed to respond to local, community or institutional needs rather than using a generic approach taking into account the learners' needs.
• Students' learning maturity and readiness for BL with its demands for independent learning must be considered.
• Student expectations, especially their ideas that fewer faceto-face classes mean less work and the need to develop more responsibility for their learning and time management skills must be taken into account.
• Consistent and transparent communication around the new expectations is needed in order to help students understand the BL process [16] .
• Careful consideration of the role of the teacher in the blended model to be implemented should also be given a critical look.
• It is also important that the institutional building blocks are in place including institutional readiness, sufficient technical resources; and good communication and feedback channels with students.
• Regular evaluations and publicizing of results should also be done to ascertain the performance of the blended model being implemented [16] .
